hours. Red and green dots represent the values during the light and dark phases, respectively, while
Gaussian plots (on the edge and within each graph) represent the distribution of the light and dark dataset projected over the Cartesian axis and orthogonal to the linear discriminant. White arrows within graphs mark the linear discriminant direction. The area between the bisectors represents the structure matrix coefficient corresponding to the behavioral variable (i.e., the error rate or reaction time), while the area outside the bisectors represents the coefficient relative to the sleep variable. The structure matrix coefficient is represented in grey-scale. See Table S3 and S4 for the numerical list of all structure matrix coefficients. Panels (B) and (D) are heat maps representing misclassifications of error rate and reaction time posterior probabilities. The probability (on the blue scale) of classifying an observation in light as dark and vice versa is shown, see table S2 for a list of classification probabilities. LDA classification. Each hour of the day is classified as "Dark" or "Light" if the estimated probability of belonging to the "Dark" or "Light" class is higher than 0.5. 
Supplemental Experimental Procedures
Linear discriminant analysis procedure, related to section "Sleep is a poor predictor of circadian times in Zfhx3Sci/+ mutants".
To understand how sleep and behavioral measures allow differentiating light and dark phases over 24
hours, we performed a linear discriminant analysis (LDA) of reaction times and error rates versus sleep parameters for each hour during the 24 hour cycle ( Figure S2 ). To avoid differences among units, we computed z-scores to normalize the raw data. Then, an optimal linear discriminator between light and dark values was extracted for each pair of variables. The contribution of each variable to the classification was quantified by computing structure matrix coefficients (SMCs). Classification score for each couple of measures we tested are reported in Table S1 . All numerical information for the posterior probabilities are listed in Table S2 and represented in Figure S2B ,D in blue-scale. SMCs are reported in Tables S3 and S4 and are represented in Figure S2A ,C by gray-scale areas. Light and dark values across sleep (x axis) and behavior (y axis) prompted the fit of Gaussian distributions along the orthogonal plane derived from the LDA.
Integration of sleep and behavioral data across circadian times, "Sleep is a poor predictor of circadian times in Zfhx3
Sci/+ mutants"
For each LDA, we identified the best linear separator between the light and dark datasets. We then fitted Gaussian distributions to the projection of the data along the direction orthogonal to the discriminant line (white arrow in Figure S2A ,C) derived from the LDA line. Interestingly, we found that in wild-type animals, both sleep and behavioral measures significantly discriminated between light and dark phases, whereas in mutant animals, the discriminative power between variables was unbalanced. Indeed, the structure matrix coefficients, which express measures of discriminative power for each variable, showed that Zfhx3 +/+ mice exhibited similar coefficients among all paired variables ( Figure S2 and Table S3 ,4). Remarkably, in Zfhx3 Sci/+ mice, the SMCs for sleep measures ( Figure   S2A ,C and Table S3 ,4) were very low (gray areas), while for behavioral measures, they were very high (black areas). Furthermore, when we examined the probability of being misclassified among the light and dark phases for each set of paired variables and for each time of the day, we observed a higher probability of misclassifying observations during the light-dark transitions in wild-type animals, suggesting that the distribution of the datasets throughout the 24 hour cycle was homogenous in wildtype mice. Overall, these results suggest that both behavior and sleep are good predictors of light/resting and dark/active performance in Zfhx3 +/+ wild-type mice, and both variables equally discriminate throughout the 24 hour cycle.
